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(57) ABSTRACT 
A sheet of sensors and a method of manufacturing such sheet 
of sensors. The sheet is con?gured With (A) a tessellated 
Zipper pattern of identically shaped elements de?ning (i) a 
right longitudinal column consisting of a base portion of a 
right set of elements, (ii) a left longitudinal column consisting 
of a base portion of a left set of elements, and (iii) an inter 
mediate longitudinal column consisting of alternating tab 
portions of the right and left elements, and (B) a continuous 
longitudinal strip of functional material positioned only 
Within the intermediate column. 

16 Claims, 4 Drawing Sheets 
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SHEET CONFIGURED WITH A 
TESSELLATED ZIPPER PATTERN OF 

IDENTICALLY SHAPED SENSOR ELEMENTS 
AND METHOD OF MANUFACTURE 

BACKGROUND 

It is often necessary to place a spot of a functional material 
onto a surface for use as a sensor to detect and measure a 

condition (e.g., temperature, pressure, RH, pH, concentration 
of a target analyte such as 02, 03, CO2, CO, etc) Within a 
con?ned space (e.g., a carbonated beverage bottle, a food 
container, a Petri dish, a sealed shipping container, etc.). Due 
to the expense of most functional materials, it is generally 
desirable to employ as little functional material as necessary, 
often resulting in a spot that is less than 100 m2, typically 
less than 25 mm2 and often less than 10 m2. 

Handling of such small elements is dif?cult, especially 
When direct contact With the functional material is to be 
avoided in an effort to avoid contaminating or damaging the 
functional material. 

Accordingly, a substantial need exists for an inexpensive 
source of functional material sensors that is easily manufac 
tured, easily handled and easily applied. 

SUMMARY OF THE INVENTION 

A ?rst aspect of the invention is an article of commerce. 
The article of commerce is a sheet con?gured With (A) a 
tessellated Zipper pattern of identically shaped elements 
de?ning (i) a right longitudinal column consisting of a base 
portion of a right set of elements, (ii) a left longitudinal 
column consisting of a base portion of a left set of elements, 
and (iii) an intermediate longitudinal column consisting of 
alternating tab portions of the right and left elements, and (B) 
a continuous longitudinal strip of functional material coated 
onto the sheet Within the intermediate column only, Whereby 
a layer of functional material is provided only on the tab 
portions of the right and left elements. 

A second aspect of the invention is a method of manufac 
turing an article of commerce. The method includes the steps 
of (l) placing a continuous longitudinal strip of functional 
material onto a Web, and (2) cutting the Web into a tessellated 
Zipper pattern of elements, so as to de?ne a pattern including 
(i) a right longitudinal column consisting of a base portion of 
a right set of elements, (ii) a left longitudinal column consist 
ing of a base portion of a left set of elements, and (iii) an 
intermediate longitudinal column consisting of alternating 
tab portions of the right and left elements, Wherein the longi 
tudinal strip of functional material is retained Within the inter 
mediate column only so as to be present only on the tab 
portions of the right and left elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top vieW of one embodiment of the invention 
With a complete coating of functional material. 

FIG. 2 is a top vieW of another embodiment of the invention 
With a pattern coating of functional material. 

FIG. 3 is an enlarged cross-sectional side vieW of the inven 
tion shoWn in FIG. 1 taken along line 3-3. 
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2 
FIGS. 4A-C depicted alternative tessellation patterns suit 

able for use in the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Nomenclature 

10 Card 
20 Array of Elements 
2 1r Right Column 
21s Left Column 
2 1i Intermediate Column 
30 Elements 
30r Right Elements 
30s Left Elements 
31 Base Portion of Elements 
32 Tab Portion of Elements 
4O Backing Layer 
50 Pressure Sensitive Adhesive 
60 Support Layer 
70 Layer of Functional Material 
70r Right Edge of Layer of Functional Material 
70s Left Edge of Layer of Functional Material 
7lr Margin Between Right Edge ofLayer of 

Functional Material and Right Column 
71s Margin Between Left Edge ofLayer of 

Functional Material and Left Column 
80 Release Liner 

De?nitions 

As utiliZed herein, including the claims, the term “sheet” 
means something that is thin in comparison to its length and 
breadth, typically With an aspect ratio of more than 100 to 1. 
As utiliZed herein, including the claims, the term “tessel 

lated” means a pattern of shapes or ?gures that ?ll a plane 
With no overlaps and no gaps. 
As utiliZed herein, including the claims, the term “Web” 

means a continuous sheet, encompassing both a continuous 
roll and a series of shingled individual sheets. 
As utiliZed herein, including the claims, the phrase “Zipper 

pattern” means a pair of columns With interrneshing elements. 

Description 

Construction 
Referring generally to FIGS. 1 and 2, the invention is a 

sheet, preferably a card 10 that is about 2 to 4 inches by about 
2 to 6 inches, into Which has been formed a tessellated Zipper 
pattern or array 20 of identically shaped elements 30. The 
array de?nes (i) a right longitudinal column 21r consisting of 
a base portion 31 of a right set of elements 30r, (ii) a left 
longitudinal column 21s consisting of a base portion 31 of a 
left set of elements 30s, and (iii) an intermediate longitudinal 
column 211' consisting of alternating tab portions 32 of the 
right 30r and left 30s elements. 
The elements 30 may be given any desired shape capable of 

formed a tessellated Zipper pattern or array 20 of identically 
shaped elements 30.A T-shaped element 30 is shoWn in FIGS. 
1 and 2. Many other shapes can be employed, With a feW 
depicted in FIGS. 4A (teardrop), 4B (sales tag) and 4C (ar 
roWhead). 

Referring to FIG. 3, the card 10 includes a backing layer 40 
With a layer of a pressure sensitive adhesive 50 coated over an 
inner major surface (unnumbered) of the backing layer 40. 
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The backing layer 40 may be manufactured from substan 
tially any material capable of providing the necessary struc 
tural integrity, including speci?cally but not exclusively, 
paper, cardstock, cardboard, polymeric sheets, metal sheets, 
etc. The preferred backing layer based predominantly upon 
price is cardstock. 

The adhesive 50 may be selected from any of the Widely 
available pressure sensitive adhesives capable of providing 
the desired level of adhesion to the target surface for the 
desired duration. One of ordinary routine skill in the art Would 
be able to select a suitable adhesive once apprised of the 
nature and typical orientation of the surface to Which the 
element 30 is to be adhered (e.g., a vertically disposed smooth 
inner surface of a PET bottle for at least 48 hours or a hori 
Zontally disposed rough surface of an abrasive dryWall sand 
ing pad for at least 2 hours). 
A continuous longitudinal strip of functional material 70 is 

coated along the longitudinal length of the intermediate col 
umn 211'. This provides a layer of functional material 70 on 
each element 30 that is limited to the tab portion 32 of both the 
right 30r and left 30s elements. This permits a user to grasp 
the base portion 31 of each element 30 for purposes of remov 
ing the element 30 from the card 10 and applying the element 
30 to a target surface (not shoWn), Without directly contacting 
and thereby risking contamination of the functional material 
70. The strip of functional material 70 is preferably laterally 
offset from the right 21r and left 21s columns, so as to provide 
right 71r and left 71s margins betWeen the right 70r and left 
70s edges of the strip of functional material 70 and the base 
portion 31 of the elements 30 that is devoid of functional 
material 70. This provides additional protection against 
undesired coating of the base portions 31 of the elements 30 
With functional material 70. 

For certain applications it may be necessary or desired to 
?rst coat the functional material 70 onto a support layer 60 
and then laminating the support layer 60 onto the adhesive 
layer 50 With the layer of functional material 70 on the 
exposed major surface (unnumbered) of the support layer 60 
facing aWay from the adhesive layer 50. 
A release liner 80 is preferably provided for releasably 

protecting the exposed surface of the adhesive layer 50 and 
the layer of functional material 70 from Wear, tear and con 
tamination until each element 30 is peeled from the card 10 
for application to a target surface. Suitable release liners 80 
are Widely available from a number of sources. One of ordi 
nary routine skill in the art Would be able to select a suitable 
release liner 80 based upon the type of adhesive 50 employed. 

The functional material 70 may be any composition or 
compound that exhibits a detectable and preferably measur 
able physical, electrical or chemical change under certain 
de?ned circumstances (e.g., changes color upon exposure to 
an acidic environment, emits an electrical signal upon expo 
sure to a target analyte, luminescence is quenched upon expo 
sure to a target analyte, temperature increases due to an exo 
thermic reaction that occurs upon expo sure to a target analyte, 
etc.). The invention is particularly Well suited for forming 
elements 30 functional as photo luminescent sensors by 
employing an analyte quenched luminescent compound, such 
as a ruthenium-based luminescence indicator or a platinum or 

palladium porphyrin luminescence indicator, as the func 
tional material 70. Such luminescence compositions are Well 
knoWn and Widely available from a number of commercial 
sources. Disclosure of various suitable analyte quenched 
ruthenium-based luminescence compositions is provided in 
International Patent Application Publication No. 2007/ 
120637 to Oxy-Sence, Inc. Disclosure of various suitable 
analyte quenched platinum and palladium porphyrin lumi 
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4 
nescence compositions in provided in United States Patent 
Application Publication No. 20060002822 to Luxcel Bio 
sciences Ltd. 
Manufacture 
The card 10 can be manufactured by employing traditional 

Web line converting processes and techniques to laminate the 
backing layer 40, adhesive layer 50, layer of functional mate 
rial 70 and release liner 80. The tessellated Zipper pattern of 
elements 30 can be cut into the card 10 at any time during the 
converting process, but is most suitably performed after the 
layers have been fully integrated and at the same time that the 
individual cards 10 are cut from the Web. 
Use 

Individual elements 30 (typically called sensors) can be 
used by simply bending the card to delaminate a corner (un 
numbered) of one of the elements 30 from the release liner 80, 
pinching the exposed corner betWeen the pointer ?nger and 
the thumb, peeling the element 30 from the card 10, and 
adhering the element 30 to a target surface such as the inside 
of a transparent or translucent area on a food container (not 
shoWn) With the functional material 70 visible through the 
container (not shoWn) so that the functional material 70 can 
be read by an appropriate instrument (not shoWn). 
We claim: 
1. An article of commerce, comprising: 
(a) a sheet con?gured With a tessellated Zipper pattern of 

identically shaped elements de?ning (i) a right longitu 
dinal column consisting of a base portion of a right set of 
elements, (ii) a left longitudinal column consisting of a 
base portion of a left set of elements, and (iii) an inter 
mediate longitudinal column consisting of alternating 
tab portions of the right and left elements, 

(b) a continuous longitudinal strip of functional material 
coated onto the sheet Within the intermediate column 
only, Whereby a layer of functional material is provided 
only on the tab portions of the right and left elements. 

2. The article of claim 1 Wherein the sheet is comprised of 
at least a backing layer, and the article further comprises a 
layer of a pressure sensitive adhesive so as to form sequential 
layers of backing, pressure sensitive adhesive and functional 
material. 

3. The article of claim 1 Wherein the right and left elements 
are mirror images of one another. 

4. The article of claim 1 Wherein the strip of functional 
material is laterally offset from the right and left columns, 
Whereby a margin devoid of functional material is provided 
on the tab portion of each element proximate the base portion. 

5. The article of claim 1 Wherein the functional material is 
an analyte-quenchable photo luminescent substance suitable 
for use as an analyte sensor. 

6. The article of claim 5 Wherein the analyte-quenchable 
photo luminescent substance is platinum porphyrin. 

7. The article of claim 1 Wherein the layer of functional 
material is a pattern coated layer. 

8. The article of claim 1 Wherein the layer of functional 
material is a complete coverage layer. 

9. A method of manufacturing an article of commerce, 
comprising: 

(a) placing a continuous longitudinal strip of functional 
material onto a Web, and 

(b) cutting the Web into a tessellated Zipper pattern of 
elements, so as to de?ne a pattern including (i) a right 
longitudinal column consisting of a base portion of a 
right set of elements, (ii) a left longitudinal column 
consisting of a base portion of a left set of elements, and 
(iii) an intermediate longitudinal column consisting of 
alternating tab portions of the right and left elements, 
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wherein the longitudinal strip of functional material is 
retained Within the intermediate column only so as to be 
present only on the tab portions of the right and left 
elements. 

10. The method of claim 9 further comprising the step of 5 
coating the Web With a layer of a pressure sensitive adhesive, 
With the layer of functional material adhered to the Web by the 
layer of adhesive. 

11. The method of claim 9 Wherein the right and left ele 
ments are mirror images of one another. 

12. The method of claim 9 Wherein the strip of functional 
material is laterally offset from the right and left columns, 

6 
Whereby a margin devoid of functional material is provided 
on the tab portion of each element proximate the base portion. 

13. The method of claim 9 Wherein the functional material 
is an analyte-quenchable photo luminescent substance suit 
able for use as an analyte sensor. 

14. The method of claim 13 Wherein the analyte-quench 
able photo luminescent substance is platinum porphyrin. 

15. The method of claim 9 Wherein the functional material 
is a pattern coated layer. 

16. The method of claim 9 Wherein the layer of functional 
material is an complete coverage layer. 

* * * * * 


